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Abone screw is provided, with a thread section (2) of tubular 
construction having a tip (3) at its first end and a Second end 
opposite the latter. The tubular thread Section (2) comprises 
a bone thread (22) on its outer wall, and the wall of the 
thread Section (2) comprises a plurality of recesses (21). The 
bone screw further includes a holding element (4, 6) with a 
first section (41, 61) for connection to the thread section (2) 
and with a rod-like second section (43, 63) which in the 
inserted State of the holding element (4, 6) protrudes beyond 
the Second end of the thread Section (2). A stop is provided 
for limiting the distance of insertion of the holding element 
(4, 6) in the thread section (2). The holding element (4, 6) 
comprises an element (44., 64) at its free end for engagement 
with a Screw-in tool. 
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BONE SCREW AND BONE SCREW WITH 
HOLDING ELEMENT 

FIELD OF THE INVENTION 

0001. The present invention relates to a bone screw, in 
particular to a bone Screw with a thread Section having a 
periphery with an open net-like or mesh-like Structure. 

BACKGROUND OF THE INVENTION 

0002 Abone screw having a tubular wall with a plurality 
of recesses is described in DE 100 55 891 A1. It includes a 
thread Section, a tip at one end and a head for engagement 
with a screwdriver at the other end. The thread section of the 
tubular wall also comprises the plurality of recesses. 
0003. This bone screw can be used e.g. in the treatment 
of osteoporotic fractures. On account of the open mesh (or 
net-like) design of the Screw, fusion with Surrounding bone 
material can take place. 
0004. A problem can be encountered when the position of 
the fracture in the bone, which e.g. in the hipbone is far away 
from the Surface from which the screw is screwed in. In Such 
Situation, for reliable fixation, precise positioning of the 
bone Screw is required and, Sometimes, a mechanical con 
nection to external and/or internal bracing implants also may 
be required. 
0005. A bone screw system including a cannulated bone 
Screw and an adapter designed to be releasably coupled to 
the screw is known from U.S. Pat. No. 6,048,343. The bone 
Screw has a head with a diameter which is larger than the 
diameter of the shaft of the screw. The largest diameter of the 
adapter is also greater than the diameter of the Shaft of the 
bone Screw. Thus the bone Screw cannot be placed at a 
fracture which is at a location far away from the Surface of 
the bone. DE 19949 285 A1 discloses a similar bone screw 
System including a bone Screw and an adapter. 

SUMMARY OF THE INVENTION 

0006 The present invention provides a bone screw with 
a thread Section having a periphery with an open mesh (or 
net-like) structure and a bone fixation device with improved 
properties. Preferred bone screws of the present invention 
can be positioned precisely and, optionally, also can be 
connected to external and/or internal bracing implants. 
0007. In accord with one embodiment of the present 
invention, a bone Screw comprises a thread Section of 
tubular construction having a tip at its first end, a Second end 
opposite the latter, and a holding element with a first Section 
for connection to the Second end of the thread Section and a 
rod-like Second Section which, in the inserted State of the 
holding element, protrudes beyond the Second end of the 
thread Section. The tubular thread Section comprises a bone 
thread on its outer wall and the outer wall of the thread 
Section comprises a plurality of recesses providing an open 
mesh structure. Preferably, a stop is provided for limiting the 
distance of insertion of the holding element into the thread 
Section. 

0008. In another embodiment of the invention, the bone 
Screw comprises a thread Section of tubular construction 
having a tip at its first end and a Second end opposite the 
latter and, adjoining the Second end of the thread Section, a 
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section free of bone thread and integral with the thread 
Section. At the end of the adjoining Section free of bone 
thread opposite the tip, preferably, a means for engagement 
with a Screw-in tool and/or a means for attaching a fixation 
element is provided. The tubular thread Section comprises a 
bone thread on its outer wall and the wall of the thread 
Section comprises a plurality of recesses providing an open 
mesh Structure. 

0009. In a preferred embodiment, the fixation element 
comprises a fixation plate with a hole or receSS through 
which the free end of the rod-like holding element can be 
passed, and the attaching means comprises a nut for Screw 
ing onto the holding element from its free end for fixing the 
plate. 
0010. The invention also provides a bone fixation device 
comprising at least one bone Screw as described herein and 
a marrow nail for fixing a bone, the marrow nail having a 
borehole through which the free end of the rod-like holding 
element can be passed. 
0011 Certain preferred embodiments of the bone screws 
of the present invention comprise one or more of the 
following (wherein references to the drawings are provided 
as merely exemplary): the thread Section 2 of tubular con 
Struction comprises an internal thread Section 24 at its 
second end and the first section 41, 61 of the holding element 
4, 6 comprises an external thread for Screwing into the 
internal thread Section 24; the connection between the 
holding element 4, 6 and the thread Section 2 is made in the 
form of an interference fit; the holding element 4, 6 com 
prises an element 44, 64 at its free end for engagement with 
a Screw-in tool; the Stop is provided in the form of a shoulder 
42, 62 between the first section 41, 61 and the second section 
43, 63 of the holding element; the stop is provided in the 
tubular thread section 2 of the bone screw 1; the rod-like 
section 43, 63 of the holding element 4, 6 comprises an 
external thread for screwing on a nut 83 from the free end 
of the holding element 4, 6; the thread section 2 of tubular 
construction comprises an internal thread Section 23 at its 
first end; the thread Section 2 of tubular construction com 
prises an internal thread Section 23 that extends over the 
whole length of the thread section 2 of the tubular construc 
tion and the tip 3, 5, 7 at the first end of the thread section 
2 can be screwed into this internal thread section 23; the 
internal thread Section 23, 24 is designed and structured as 
a metric or inch thread; the tip 7 is designed and Structured 
as a Self-tapping tip; the tip 5 is cannulated (i.e., comprises 
a cannula); the holding element 6 is cannulated; and/or the 
length of the section 13 free of bone thread is the same as or 
greater than that of the thread Section 12. 
0012. The invention further provides a holding element 4, 
6 for attaching to a bone Screw, wherein the bone Screw 
comprises a tip at its first end and, at the Second end opposite 
the latter, a Section for connection to the holding element. 
The holding element comprises a first section 41, 61 for 
connection to the bone Screw, a rod-like Second Section 43, 
63 and, preferentially, a stop for limiting the distance of 
insertion of the holding element 4, 6 into the bone screw. 
Thus, when the holding element is inserted into the bone 
screw, the rod-like second section 43, 63 of the holding 
element 4, 6 in the inserted state protrudes beyond the 
Second end of the bone Screw. 

0013 Preferably, the holding element comprises an exter 
nal thread for Screwing into an internal thread Section of the 
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bone Screw or the connection between the holding element 
and the bone Screw is made in the form of an interference fit. 

0.014. The bone screw according to preferred embodi 
ments of the invention has an advantage that it can be 
immersed to the required location in the bone. Thus, it can 
fulfil its function as a tension element, without a part 
protruding from the bone (for example, see FIG. 3b). 
0.015 The invention also provides a method for repairing 
a bone having a fracture. The method comprises providing 
a bone Screw as described herein, fully introducing the bone 
Screw into the bone and positioning the bone Screw at the 
place of fracture, and attaching the holding element to a 
bone fixation device. Preferably, the bone fixation device 
comprises a plate or a marrow nail. In preferred embodi 
ments, before attaching the bone fixation device, the method 
also includes removing the holding element from the bone 
Screw, applying a filler material into the interior of the thread 
Section of the bone Screw and reconnecting the holding 
element to the thread Section. 

0016 Bone cement or reagents can be placed precisely by 
means of the bone Screw. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.017. Further characteristics and advantages of the 
invention are shown by the description of embodiments with 
the aid of the attached drawings wherein: 
0018 FIG. 1 illustrates an exploded view with several 
embodiments of a modular Structure of a bone Screw accord 
ing to the present invention; 
0019 FIG. 2 illustrates a bone screw, as shown in FIG. 
1, in the assembled State; 
0020 FIG.3a to FIG. 3c illustrate a sequence of steps 
for attaching an Outer plate to a bone; 
0021 FIG. 4 illustrates a view of a combination of the 
bone Screw with a marrow nail, 
0022 FIG. 5 illustrates a bone screw according to 
another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION AND PREFERRED 

EMBODIMENTS 

0023. Abone screw according to a preferred embodiment 
of the present invention now will be described with refer 
ence to FIGS. 1 and 2. Part of the bone screw is shown in 
section in FIG. 2 to improve the clarity. 
0024. The modular bone screw shown in FIGS. 1 and 2 
includes a thread Section 2, a tip 3 and a holding element 4. 
The thread Section 2 is of tubular construction and contains 
in its wall a plurality of recesses 21 which are diamond 
shaped in the embodiment as shown and provide an open 
mesh Structure. The diamond-shaped recesses are oriented in 
Such a way that an axis of Symmetry extends parallel to the 
axis of Symmetry or longitudinal axis of the tube respec 
tively. The diamonds also are Staggered from each other. 
0.025. On the outer surface of the wall there is provided 
a So-called bone thread 22 which corresponds in shape to 
that of the usual bone screws that are well known to those 
skilled in the art. On the inner Surface of the wall, the tubular 
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thread Section 2 comprises at each of its two ends an internal 
thread 23, 24, e.g., a metric thread. 

0026. The tip 3 includes a shank portion 32 and the actual 
tip portion 31 having tapered Sides. In the embodiment 
shown, the Shank 32 comprises an external thread which 
corresponds to the internal thread 23 of the tubular thread 
Section 2 for connection of the tip 3 to the thread Section 2, 
as shown in FIG. 2. 

0027. The holding element 4 comprises at a first end a 
first section 41 with an external thread which corresponds to 
the internal thread 23 of the tubular thread section 2 for 
connection of the holding element 4 to the thread Section 2, 
as shown in FIG. 2. At the end of the thread section 41, a 
stop 42 is provided in the form of a shoulder or annular 
projection from the outer Surface. The Stop limits the Screw 
in distance when assembling the holding element 4 with the 
thread section 2. As can be seen in particular from FIG. 2, 
the outer diameter of the annular projection of Stop 42 
preferably corresponds to the outer diameter of the tubular 
thread Section 2, So that it does not form an obstacle in the 
bone opening when the bone Screw is Screwed into the bone. 

0028. The holding element further comprises a rod-like 
section 43 which, as shown in FIG. 2, protrudes beyond the 
second end of the thread section 2 of the assembly. The 
rod-like section 43 preferably is provided continuously with 
a metric external thread. The axial length of the rod-like 
second section 43 preferably is longer than that of the first 
Section 41, which is to be screwed into the thread section 2. 
Due to the modular construction of the bone fixation device, 
the length of the holding element can be Selected by the 
Surgeon at the place of use of the bone Screw in Such a way 
that the tubular thread section 2 can be immersed to the 
required location in the bone. 

0029. At its free end opposite the section 41, the holding 
element comprises an engagement element for a Screw-in 
tool in the form of a hexagon shaped outer Surface 44. 
However, the engagement element can be a Structure that 
corresponds to any Standard or non-Standard driving tool for 
turning the bone fixation assembly. 

0030 The thread section 2, the tip 3 and the holding 
element 4 are formed preferably from titanium. However, 
any other biocompatible material can be used providing it 
has Sufficient Strength properties for use in a bone fixation 
application. 

0031) Use of the bone screw now is described with 
reference to FIGS. 2 and 3. The bone screw 1, e.g., is 
inserted into the end of a long bone which is weakened from 
the inside by Osteoporosis, e.g., in the neck of a femur. 

0032. The fixation device is assembled, first, by screwing 
the tip 3 into the tubular thread section 2. Next, the holding 
element 4 is Screwed into the thread Section 2. As a result the 
structure shown in FIG. 2 is obtained. 

0033) Next, as shown in FIG. 3a, the bone screw 1 
composed of thread Section 2, tip 3 and holding element 4 
is Screwed into the bone. In the process, the thread Section 
2 can be immersed deep in the bone and at the same time 
positioned precisely at the place of fracture. Then, the 
holding element 4 is unscrewed and removed from the 
thread Section 2. 



US 2004/O122431 A1 

0034. In a further step, such as depicted in FIG. 3b, a 
filler material Such as bone cement or the like and/or a 
medicinal or growth-promoting reagent, if desired, can be 
injected into the interior of the thread section 2. By contrast 
with direct injection, the thread Section 2 ensures more 
accurate positioning of the injection channel and more even 
distribution of the injected material which can exit through 
the recesses 21 into the adjacent Sections of the bone. As a 
result, fixation of the bone by the screw can be improved 
further. 

0035. The immersed bone screw serves as a reinforce 
ment for the bone trabeculae weakened e.g. by osteoporosis. 
Through the recesses 21, the bone can grow into the Screw. 
Stabilization of the fracture point of the weakened bone, 
thus, takes place as a combination of tension relief and 
fusion. 

0.036 FIG. 3c illustrates the use of an outer fixation plate 
81 as a fixation device 80 for fixation of the bone. Here, after 
injection of the filler material, if desired, the holding element 
4 is screwed back into the thread section 2. The plate 81 with 
a recess (or through-hole) 82 is applied to the bone in Such 
a way that the free end of the holding element 4 extends 
through the receSS 82, and the plate 81 is rigidly connected 
to the bone screw 1 by screwing a nut 83 onto the external 
thread of the rod-like section 43 of the holding element 4. 
Further, bone Screws 84 can be added to serve for a stable 
fixation of the plate 81 to the bone. The rod-like section 43 
the holding element 4 preferably can be shortened to a 
finished length Such that it does not protrude Substantially 
beyond the nut 83. 
0037 FIG. 4 shows a further example of application of 
the bone screw according to the first embodiment. With the 
fixation device 90, fixation of the bone takes place not by 
means of an Outer fixation plate but, instead, by means of a 
marrow nail 91 introduced into the bone. The marrow nail 91 
comprises at least one recess (or bore hole) 92 through 
which extends at least one holding element 4 of a bone Screw 
1. In the embodiment shown in FIG. 4, there are two bone 
Screws 1 with different diameters. A closure Screw 93 closes 
the marrow nail against the outside, and a locking Screw 94 
prevents movement in the longitudinal direction. 
0.038 A second embodiment of the modular bone screw 
1 shown in FIG. 1 differs from the first embodiment in that, 
instead of the tip 3, a cannulated tip 5 is provided. Further, 
in this embodiment the holding element is a cannulated 
holding element 6. The cannulated tip 5 differs from the tip 
3 in that, in addition, a coaxial bore 53 for passage of a 
reagent is provided. The cannulated holding element 6 
differs from the holding element 4 in that, in addition, a 
coaxial bore 65 is provided and in that the rod-like section 
63 is not provided with a metric thread over its whole length 
like the rod-like section 43 in the first embodiment, but only 
in a partial Section 66. 
0.039 All other characteristics of this second embodiment 
match the first embodiment, and use of the device also takes 
place in the same way. This embodiment has the advantage 
that, even without unscrewing the holding element and even 
after installation is completed, a medicinal reagent can be 
introduced precisely to the desired location, e.g., by means 
of a Syringe. 
0040. A third embodiment of the modular bone screw 1 
shown in FIG. 1 differs from the first and second embodi 
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ments in that, instead of the tip 3, a Self-tapping tip 7 is 
provided. All of the other characteristics correspond to the 
first or Second embodiment, and use of this embodiment 
takes place in the same way, as well. Introduction of the 
bone Screw into the bone can be easier by the Self-tapping 
tip. 

0041) A fourth embodiment shown in FIG.5 differs from 
the first to third embodiments shown in FIGS. 1 and 2 in the 
structure of the screw section. The bone Screw 10, in accord 
with the fourth embodiment, includes a screw section 11 and 
a tip. The Screw Section 11 is of tubular construction and 
consists of a thread Section 12 and an integral Section 13 free 
of bone thread. Any of the tips 3, 5 and 7 described in the 
first to third embodiments can be used as the tip. 
0042. The thread section 12, like the thread section 2 
described in the first embodiment, comprises in its circum 
ferential wall a plurality of recesses 21 and, on its outer 
Surface of the wall, a bone thread 22. The section 13, on the 
other hand, is formed without bone thread. In this embodi 
ment as shown, no recesses are formed in the wall in the 
Section 13, which is free of bone thread. However, in certain 
preferred embodiments, recesses can be provided here, too, 
to provide further open mesh Structure. 
0043. On the inner surface of the wall, the tubular screw 
Section 11 comprises preferably at each of its two ends a 
metric internal thread 14, 15. The axial length of the section 
13 (free of bone thread) is selected as a function of the place 
ofuse of the bone screw in such a way that the thread section 
12 can be immersed to the required location in the bone. The 
axial length of the Section 13 also can be longer than the 
axial length of the thread Section 12. 
0044) The tubular screw section 11 is preferably formed 
from titanium. However, as Stated above, any other biocom 
patible material having Suitable Strength properties can be 
used as well. 

0045 Use of the embodiment shown in FIG. 5 also takes 
place in the same way as in the first to third embodiments, 
as described above. To Screw the bone Screw 10 into the 
bone, a holding element 4, 6 can be Screwed into the internal 
thread 15. The holding element can be removed later or can 
remain as an extender. Alternatively, a head with an engage 
ment element can be inserted using thread 15 for engaging 
and cooperating with a Screw-in tool. The free end of the 
Section 13 without bone thread can also itself comprise an 
engagement element for a Screw-in tool, e.g., a croSS receSS. 
0046) The embodiments described are only examples. 
Thread Section, tip and holding element can be combined 
with each other not only as described in the embodiments, 
but in many ways by those skilled in the art after considering 
this disclosure. This modular Structure allows adaptation to 
the most varied demands. 

0047 The stop for limiting the distance of screwing the 
holding element 4, 6 into the thread Section 2 can be 
provided in the tubular thread section 2 instead of on the 
holding element 4, 6, e.g. at the end of the internal thread 24. 
0048. The holding element 4, 6 can be formed such that 
the rod-like section 43, 63 comprises an external thread over 
its whole length as in the first embodiment, or only in a 
partial Section as in the Second embodiment. Alternatively, 
the rod-like section 43, 63 can also be formed completely 
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without an external thread. Further, the diameter of the 
rod-like section 43, 63 can, as shown in FIGS. 1 and 2, be 
the same as that of the first section 41, 61 of the holding 
element 4, 6, but it can also have a different, preferably 
Smaller diameter. In addition, the rod-like Section can be 
made of a tubular construction, Similar to the thread Section. 
0049. The holding section 14 according to the fourth 
embodiment too can have an external thread over its whole 
length or only in a partial Section as in the Second embodi 
ment. 

0050 Instead of the outer hexagon section 44, 64, any 
other shape or type of engagement element for cooperating 
with a screw-in tool can be provided. Thus, the free end of 
the holding element 4, 6 alternatively can have, e.g., a receSS 
for an Allen type wrench, too. The holding element 4, 6 also 
can be designed without an engagement element 44, 64 for 
a screw-in tool. The bone Screw is then screwed in with a 
Suitable tool which engages with the rod-like Section 43. 
0051) The thread sections 23, 24, 41, 43, 61, 66, 14 and 
15 have been described sometimes herein as metric in the 
embodiments. Alternatively, the threads can be inch threads 
or in Some other Suitable form. 

0.052 Instead of the internal threads 23 and 24 or 14 and 
15, a single internal thread which extends over the whole 
length of the thread Section 2 or Screw Section 11 can be 
formed (this also can be applied for holding element Sections 
that are a tubular structure). This has the advantage that the 
tubular material can be manufactured in long pieces and cut 
to any length, So that bone Screws of the desired length can 
be made at the site of use, and So Stockkeeping of various 
lengths of components can be Substantially reduced. 
0.053 As an alternative to the diamond-shaped recesses 
21, other shapes of opening can be provided, in particular, 
round openings. 
0054) The tip 3, 5, 7 can be connected to the thread 
Section 2 or 12 not only by Screwing in. Alternatively, the 
first end of the thread section 2 or 12 and the shank 32, 52, 
72 of the tip 3, 5, 7 can be formed without the respective 
threads and defined in their dimensions such that the tip 3, 
5, 7 is rigidly connected to the thread section 2 or 12 in a 
Snug fit or interference fit. Further, alternatively, the tip 3, 5, 
7 can be connected rigidly to the thread section 2 or 12 in 
any other way. The tip and thread Section also can be formed 
integrally in one piece. 
0.055 The holding element 4, 6, too, can be connected 
rigidly to the thread Section 2 or 12 in a Snug (or interfer 
ence) fit or in any other way. 
0056. As an alternative to the procedure shown in FIGS. 
3a) to c), the tubular thread Section 2 can be filled, e.g., with 
bone material before Screwing on the holding element. Then, 
the Screw is immersed. 

0057 The screw can also remain in the immersed state 
without being connected to a plate via a holding element. 
0.058. The combination of tension relief and fusion 
described above with reference to FIGS. 3a)-3c) can of 
course be carried out not only in the femur, as mentioned as 
an example, but also in any other bones, e.g., the tibia, etc. 
0059) The bone screw 1, 10 is not suitable only, as shown 
in the practical examples, for introduction into long bones. 
It can be used e.g. in Vertebrae or other bones as well. 
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0060. The holding element 4, 6 can be used not only in 
combination with the tubular thread section 2, but also with 
any other form of bone Screws which can be, e.g., Solid or 
cannulated. The connection to other forms of bone Screws is 
made in the same or a similar way as the connection to the 
thread section 2 described above. 

0061 This invention has been described in detail includ 
ing the preferred embodiments thereof. However, it will be 
appreciated that those skilled in the art, upon consideration 
of this disclosure, may make modifications and improve 
ments within the Spirit and Scope of this invention. 

What is claimed is: 
1. A bone Screw comprising: 
a thread Section of elongated tubular construction with an 

Outer wall and having a first end and a Second end; 
a tip at the first end; and 
an elongated holding element connected to the thread 

Section at the Second end, the holding element com 
prising a first Section for connection to the Second end 
of the thread Section and an elongated rod-like Second 
Section having a longitudinal length and a free end 
opposite the first Section; 

wherein the tubular thread Section further comprises a 
bone thread on the outer wall and the outer wall of the 
thread Section contains a plurality of recesses forming 
a mesh-like open network; and wherein the bone Screw 
is dimensioned Such, that the bone Screw can be fully 
immersed in the opening created when Screwing in. 

2. A bone Screw according to claim 1, further comprising 
a stop for limiting a distance of insertion of the holding 
element into the thread Section. 

3. A bone Screw according to claim 1, wherein the thread 
Section further comprises a first internal thread Section at its 
Second end and the first Section of the holding element 
comprises an external thread for cooperation with the first 
internal thread Section. 

4. Abone Screw according to claim 1, wherein the Second 
end of the thread section and the first section of the holding 
element are structured and arranged to cooperate for con 
nection in the form of an interference fit. 

5. Abone Screw according claim 1, further comprising an 
engagement element at the free end of the holding element 
for cooperation with a Screw-in tool. 

6. Abone Screw according to claim 1, wherein the holding 
element further comprises a stop located between the first 
Section and the Second Section to prevent further penetration 
of the holding element into the thread Section. 

7. A bone Screw according to claim 5, wherein the Stop 
comprises a shoulder. 

8. A bone Screw according to claim 1, wherein the thread 
Section further comprises a stop located on the inside of the 
outer wall to prevent further penetration of the holding 
element into the thread Section. 

9. A bone Screw according to claim 1, further comprising 
a nut, and wherein the rod-like Section of the holding 
element further comprises a Second external thread at the 
free end for cooperation with the nut. 

10. Abone screw according to claim 1, wherein the thread 
Section further comprises a Second internal thread Section at 
the first end. 
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11. A bone Screw according to claim 1, wherein the first 
internal thread section extends over the whole length of the 
thread Section and the tip is structured and arranged to 
cooperate with the first internal thread Section. 

12. A bone Screw according to claim 1, wherein the first 
internal thread Section comprises a metric or an inch thread. 

13. A bone Screw according to claim 1, wherein the tip is 
Structured and arranged as a Self-tapping tip. 

14. A bone Screw according to claim 1, wherein the tip 
comprises a cannula. 

15. A bone Screw according to claim 14, wherein the 
holding element comprises a cannula. 

16. A bone Screw according to claim 1, wherein the 
holding element comprises a cannula. 

17. A bone Screw comprising: 
a thread Section of elongated tubular construction with an 

outer wall and having a first end and a Second end, the 
outer wall containing a plurality of recesses forming a 
mesh-like open network; 

a tip at the first end; and 
an engagement element at the Second end capable of 

cooperating with a Screw-in tool; 
wherein the thread Section further comprises: 

a bone thread on the Outer wall and having a first 
length; 

an adjoining Section free of bone thread and having a 
Second length, the adjoining Section comprising the 
Second end of the thread Section, wherein the diam 
eter of Said Section free of bone thread is dimen 
Sioned such that the bone screw can be fully 
immersed in the opening created when Screwing in. 

18. A bone screw according to claim 17, wherein the 
engagement element comprises an internal thread Section at 
the Second end that cooperates with a Screw-in tool. 

19. A bone screw according to claim 17, wherein the 
engagement element comprises an internal thread Section at 
the Second end, and the bone Screw further comprises a 
driving element that cooperates with the engagement ele 
ment and further cooperates with a Screw-in tool. 

20. A bone screw according to claim 17, wherein the 
engagement element comprises an internal thread Section at 
the Second end, and the bone Screw further comprises a 
fixation element that cooperates with the engagement ele 
ment for fixing the bone Screw. 

21. A bone Screw according to claim 17, wherein the 
Second length of the adjoining Section is the same as or 
greater than the first length of the bone thread Section. 

22. A bone fixation device comprising a bone Screw 
according to claim 1, a plate for fixation of a bone, the plate 
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comprising a receSS through which the free end of the 
rod-like Section of the holding element can be passed, and a 
nut for cooperating with the holding element to fix the plate. 

23. A bone fixation device comprising a bone Screw 
according to claim 1 and a marrow nail for fixing a bone, the 
marrow nail comprising a receSS through which the free end 
of the rod-like Section of the holding element can be passed. 

24. A holding element for cooperation with a bone Screw, 
wherein the bone Screw comprises an elongated tubular 
construction having a first end, a Second end, a tip at the first 
end and a connecting element at the Second end for con 
nection to the holding element, the holding element com 
prising a first Section for connection to the bone Screw and 
an elongated rod-like Second Section having a length; and 
wherein the holding element is dimensioned Such that it can 
be at least partly introduced in the opening created by the 
bone Screw when Screwing in. 

25. A holding element according to claim 24, further 
comprising a stop for limiting a distance of insertion of the 
holding element into the bone Screw. 

26. A holding element according to claim 24, wherein the 
bone Screw comprises an internal thread Section at its Second 
end and the first Section of the holding element comprises an 
external thread for cooperation with the internal thread 
Section. 

27. A holding element according to claim 24, wherein the 
connecting element and the first Section both are Structured 
and arranged to cooperate to provide and interference fit 
between the bone screw and the holding element. 

28. A method for repairing a bone having a fracture, the 
method comprising: 

providing a bone Screw in accord with claim 1, 
fully introducing the bone Screw into the bone and posi 

tioning the bone Screw at the place of fracture, and 
attaching a fixation device to the holding element. 
29. A method according to claim 28, further comprising 

Shortening the holding element to avoid unnecessary pro 
trusion beyond the fixation plate. 

30. A method according to claim 28, wherein before 
attaching the fixation device, the method further comprises: 
removing the holding element from the bone Screw; 
applying a filler material into the interior of the thread 

Section of the bone Screw; and 

reconnecting the holding element to the thread Section. 
31. A method according to claim 28, wherein the fixation 

device comprises a plate or a marrow nail. 


